Control of the spatial distribution of sodium channels in giant fiber lobe neurons of the squid.
Na+ channels are present at high density in squid giant axon but are absent from its somata in the giant fiber lobe (GFL) of the stellate ganglion. GFL cells dispersed in vitro maintain growing axons and develop a Na+ channel distribution similar to that in vivo. Tunicamycin, a glycosylation inhibitor, selectively disrupts the spatially appropriate, high level expression of Na+ channels in axonal membrane but has no effect on expression in cell bodies, which show low level, inappropriate expression in vitro. This effect does not appear to involve alteration in Na+ channel turnover or axon viability. K+ channel distribution is unaffected. Thus, glycosylation appears to be involved in controlling Na+ channel localization in squid neurons.